The opiate peptide, C-fragment, (residues 61-91 of lipotropin, LPH), isolated as an intact peptide present in substantial quantity in pig pituitary, has been shown to have high affinity in vitro for the opiate receptors in the brain (Bradbury et al., 1976) . We have Vol. 5
. Ribonuclease activity of postmitochondrial supernatant from skeletal muscle of normal and diabetic rats Postmitochondrial supernatant (containing about 5 mg of protein) was incubated for 120min at 37°C with 32P-labelled rRNA (33000c.p.m.) and non-radioactive yeast RNA (0.5mg) in O.2~-sodium acetate (pH7.6) in a total volume of 2ml. Undigested RNA was precipitated and the acid-soluble radioactivity determined (Barrett, 1972 found no increase in ribonuclease activity in the postmitochondrial supernatant from the muscle of alloxan-diabetic rats when we followed the conversion of 3zP-labelled rRNA into acid-soluble fragments ( Table 1) . It is likely therefore that the putative ribonuclease is a relatively specific endonuclease releasing large oligonucleotides which are insoluble in acid.
In view of the net breakdown of RNA during diabetes it might have been expected that there would be an increase in the activity of ribonuclease, similar to that seen in dystrophic muscle (Abdullah & Pennington, 1968) . However, this does not appear to be the case, for we also found no increase during diabetes in the acid ribonuclease present in unfractionated homogenates of skeletal muscle (L. H. Fahmy & D. P. Leader, unpublished work) . It is therefore possible that the loss of skeletal-muscle RNA during diabetes is caused solely by a decrease in the rate of its synthesis, in a manner analogous to that established for the control of the total protein of skeletal muscle (Millward et al., 1976 Lipotropin and fragments were obtained as described previously (Bradbury et al., 1975) . Preparations were desalted and freeze-dried; concentrations of stock solutions in water were determined by amino acid analysis. C.d. (circular-dichroism) spectra were recorded for the peptide rlegion from 250nm downwards on the Jouan dichrograph by using soutions of O.l-O.41ng/ml and path-lengths 0.20-1.00mm in silica cells. Spectra weredigitizedautomaticallyforcomputer processing andsmoothing.Al1 dataare referred to the molar c.d. extinction coefficient A E~ by using a mean residue molecular weight of 112:enkephalin is referred to the molarity of the pentapeptide. For c.d. spectra in the presence of increasing concentrations of apolar solvent, lop1 quantities of 2,2,2-trifluoroethanol (Sigma, Kingston-upon-Thames, Surrey, U.K.) were added successively to 100p1 of an aqueous solution ofeach peptide in a 1 mmcell. Thepeptidec.d. spectraat 1 nm intervals from 240 to 200nm were compared numerically with data generated from the standard multicomponent spectra (Greenfield & Fasman, 1969; Chen et al,. 1972) to give an approximate assessment of the secondary-tertiary structural characteristics.
Results
The results of the c.d. measurements for the larger peptides are shown for the characteristic wavelengths in Table 1 . It is clear that neither intact lipotropin nor any of its major fragments have appreciable structure in water, judged by the small negative value of A&', the more intense negative AsEO, and the results of the multicomponent analyses. (The differences between the two analyses are most marked in the absence of appreciable a-or B-structures because of the different assumptions made about the properties of 8-and aperiodic-peptide conformations.) The progressive intensification of Aez' and reversal of ACE' for each peptide as a function of increasing proportion of trifluoroethanol is seen to be consistent with increasing amounts of a-helical structure.
This increase is largely complete in 25 % trifluoroethanol. The maximum effect inducible by 50 % trifluoroethanol may be compared with the predictions from primary structure according to rules derived for globular proteins (Chou & Fasman, 1974) .
It is clear that the predicted structures do not occur in aqueous solution, but comparable amounts of ordered structure are found in a more apolar environment. This result indicates considerable molecular flexibility even for the parent 91-residue lipotropin. The c.d. spectrum of enkephalin is notably different from lipotropin and from C-fragment, being dominated by a positive short wavelength band at 225nm. This is due to the N-terminal tyrosine residue (cf. L-tyrosine amide; A@ = +3.0~-'*cm-'). In C-fragment (with 31 residues) there is no evidence for this feature, possibly owing to a local interaction involving this N-terminal tyrosine residue. In enkephalin this residue has apparently the same high degree of freedom as a simple tyrosine derivative, and its properties are unaffected by apolar solvents.
Peptidase activation of lipotropin
Lipotropin undergoes a limited proteolytic cleavage in uiuo to produce the major peptide fragments (N-fxagment, y-LPH and C-fragment) intact in the secretory granules of the pituitary. 'This indicates a specific route of activation. It is worth while to consider to what extent the conformational properties of lipotropin could direct the pattern of cleavage. The products would be released by an endopeptidase with specificity for single basic residues only if some of the residues were inaccessible to cleavage. Such protection would imply that in the course of activation, lipoprotein adopts a conformation which dictates the specificity. Similarly the resistance of these fragments to further degradation by such an endopeptidase suggests that they are also protected, possibly owing to the conformation which they adopt in the environment of the granule. Method (a) is that described by Greenfield 8c Fasman (1969) and method (b) is that described by Chen et al. (1972 Receptor interaction and biological effects C-fragment exhibits a high affinity for brain opiate receptors, 30-fold greater than enkephalin as assessed by competition with naloxone (Bradbury et al., 1976) . The longer peptide possesses greater potentialities for intramolecular interactions as well as for binding to the receptors. The N-terminal tyrosine of C-fragment appears to be involved in a local intramolecular effect, and indeed this residue is relatively stable to exopeptidase cleavage. In addition, intramolecular hydrogen-bonding giving increased helix formation is clearly promoted by an apolar environment. Although it is not conclusive that these interactions prevail at the receptor, C-fragment clearly has considerable flexibility and its conformation is determined by the nature of the environment. The prolonged analgesic effect of C-fragment, in contrast with the transient effect of enkephalin (Feldberg & Smyth, 1976; Bradbury et al., 1977) , is consistent with the existence of a specific conformation incorporating high receptor affinity and stabilization against endopeptidase degradation. The reversal of the stabilizing effect of an apolar medium on transfer to aqueous solution is common to all the fragments examined. For C-fragment this could lead to elimination by proteolysis and termination of the biological effects. Nitration of tyrosine residues introduces a valuable spectroscopic probe into proteins. The phenol andphenoxide forms of the nitrotyrosyl group differ in absorption spectrum, and the pK. of the group is close to neutrality, so that differences in the environment of the group which affect pKa will produce characteristic differences in absorbance (Riordan et al., 1967) . Pancreatic ribonuclease contains tyrosine residues which are accessible to modification ; Garel & Baldwin (1975) have prepared nitrated ribonuclease and shown that the average pKa of the resultant nitrotyrosine residues is sensitive to the thermal unfolding of the molecule. We are interested in the formation and isomerization of disulphide bonds in proteins (Hawkins & Freedman, 1975; Freedman & Hawkins, 1977 ) and so we wished to know whether this group is sensitive to conformational changes associated with the reduction and interchange of disulphide bonds. We have prepared partially nitrated ribonuclease and derivatives obtained from it by reduction and random reoxidationi in denaturing conditions. In this communication we report their enzymic and spectral characteristics.
Nitrated Ribonuclease in the
Nitration of ribonuclease was carried out in the conditions of Sokolovsky et al. (1966) . Ribonuclease (Sigma, type IA) at 2-5 mg/ml was treated with tetranitromethane (up to 600-fold molar excess) in 0.05~-Tris/HC1, pH8.6, for 2h at room temperature, before rewvery of the protein by gel filtration on Sephadex G-25. The reaction led to some cross-linking of protein (Vincent et al., 1970) , and so the product was further
